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The control of tuberculosis has been an accepted objective in
public health practice for many years. If present-day knowledge of
the disease could be utilized to its fullest, the rate of decline would
be accelerated appreciably. Present-day facilities are of little
value unless the public will readily and willingly cooperate with the
public health agency in utilizing this knowledge.
Since Koch discovered thetubercle bacillus and set up his famous
postulates in 1882, the basic facts have been available, and they have
not changed to this day although the methods of application have
been improved. With the organization of the National Association
for the Prevention of Tuberculosis in 1905, increasing emphasis has
been placed on health education. Undoubtedly, much has been
accomplished, but it is clearly obvious that the public generally do
not yet fully appreciate the seriousness of the disease. When it
strikes a member of a family, interest is aroused but even then the
members too frequently fail to heed the latent dangers that threaten
them.
Biggs made a memorable statement when he said that "Public
Health is purchasable." He, too, was a strong advocate of the
importance of health education for the masses. Making a purchase
of any commodity requires a buyer and a seller. If the commodity
is attractive and in demand, the buyer is eager to purchase even at an
advanced cost. Certainly there is no commodity available to man-
kind with more intrinsic value and every-day satisfaction than sound
health. Yet we have but to look to our next door neighbor to see
evidence of the ignorance of good health habits, or the careless
refusal to consider them until it is too late.
Thus a basic concept in the further eradication of tuberculosis
must depend upon an enlightened public consciousness of its mode
of spread and of the methods of prevention.
Tuberculosis is a chronic communicable disease, spread from
person to person. Generally speaking, the greater the exposure
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and the more frequently it is repeated, the more certain will the
associate of a case become infected and develop the disease. There-
fore, another basic concept in the control of the disease must be the
detection of the case in as early a stage as possible. The entire
tuberculosis control program revolves about case finding, and the
proper supervision of that case to prevent further spread to others
and, if possible, to limit the spread of disease in the case and restore
him to a useful place in society. Hospitalization is the major fac-
tor in the supervision of the open or active case.
Supervision involves more than visits to the dinic, or a nurse's
visits to the home and beds in a hospital. Poverty and tuberculosis
are handmaidens, and all too often a family in reasonable circum-
stances before tuberculosis strikes is reduced to dependency when the
wage-earner becomes affected. It is an accepted fact that decent
housing, an adequate diet, and reasonable facilities for acceptable
standards of living are requisite to good health under any arcum-
stances. Therefore, it is more important that the tuberculous fam-
ily be provided with these essentials, not on the basis of average
relief allowances, but on a higher average to compensate for the
extra hazards they face in holding a chronic infection in check.
Without doubt, one ofthe potent forces in the remarkable reduc-
tion in the tuberculosis death rate in this country over the past fifty
years can be related to the improved living conditions that have
prevailed during these years. If the disease is to be further eradi-
cated, greater effort will have to be made to abolish tenement houses
and slum living in all cities and to provide decent housing in rural
areas. A more adequate diet must be made available to all the peo-
ple and especially to the tuberculous and their exposed contacts who
require greater amounts of food than does the average individual.
These matters are of the greatest moment today with the world
at war. Already, rationing of food is here; other commodities will
follow. The press reports daily that we must plan and expect to
have our high standard of living reduced. The longer the conflict
lasts, the greater will be the reduction in living standards, and,
therefore, the greater will become the opportunities for the spread
ofthedisease, and resistance to fight offthe infection will be lowered.
The first World War demonstrated beyond a doubt that the
deprivations coincident with war are followed by a sharp rise in
tuberculosis. Germany suffered this experience not only during the
war but again during the period of inflation a few years later.
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Hart"4 has shown, in his able thesis on this subject, what happened in
Great Britain following the war. And now reports from Britain
again indicate the same rise in tuberculosis morbidity and mortality.
In this country, the Metropolitan Life Insurance Company mate-
rial18 indicates that since 1938 there has been a definite slowing-up
in the rate of decline among industrial policy-holders. While the
rates for the community at large are continuing to decline, there is
evidence in many communities that the rate has come to a level,
while in others it is on the upgrade.
The intense stimulation of industrial output for the war effort
is doing two things. First, it is shifting large groups of workers
and their families from place to place, and it is inevitable that
families from low-infection areas will be brought into contact with
those from high-infection areas. As the housing accommodations
in many of these points are limited, overcrowding will result with
increased opportunities for the spread of the disease. Not all of
these workers will be employed all the time and the resultant pov-
erty will further increase their susceptibility to the disease.
In the second place, the high wages offered, as well as the
tendency of relief agencies to push their recipients off the relief
rolls, will result in many latent, as well as in many unhealed, cases
of tuberculosis accepting jobs in industry. It has been demonstrated
over the past years of the depression that many tuberculous families
have been able to get along fairly well on relief when there was
not the added strain of a daily job. The added exertion requiredi
by a job will be so great as to overwhelm the low level of resist-
ance present in many. Some persons with tuberculosis who should
know better will apply for jobs and will not reveal their condition,
hoping against hope that they will be able to hold a job and earn
the attractive wages offered. The building up of the armed forces
is taking more and more men away from the bench and their places
will have to be filled by women. It is among this latter group
that we are most likely to see a sharp rise in tuberculosis in the
coming years.
It must, therefore, be obvious that the tuberculosis control pro-
gram of this country is at the crossroads. There is every evidence
to presume that the consistent decline in the death rates over the
past fifty years may be brought to a standstill and in many places
definite rises in the rate will appear. Such a state of affairs can
only mean the prolongation of the problem with its needless loss
425YALE JOURNAL OF BIOLOGY AND MEDICINE
in lives and waste of community funds. And this at a time when
more than ever we need to maintain the public health at its highest
possible level.
It is well, therefore, that careful consideration be given to every
procedure utilized in the control program to the end that the
greatest goodwill be accomplished with the least effort. Thousands
of physicians and nurses will be called to the armed forces, making
it increasingly difficult to carry on local services. Local budgets
will be strained to the limit, making it difficult to maintain exist-
ing services, as limited as they are in most communities, and prob-
ably causing the cessation of mass survey programs that have been
developing with such good effect in the past few years.
Space will not permit a discussion of all phases of the tuber-
culosis program. Hospitalization for the tuberculous is a thesis
in itself, and the number of beds available for the country at large
is far too small, and such as are available are inequitably distributed.
Health education for the public is a "must" at this time. Hous-
ing, nutrition, and adequate relief for the tuberculous families must
be solved in some fashion.
Case finding and the supervision of ambulatory cases, as well as
of the potentially tuberculous, constitute the keystones of the entire
program and will be the chief burden of this discussion. It was in
this broad field that Willard Soper devoted much of his professional
life and with a degree of success well known to his colleagues.
Case finding and supervision
Case finding maywell be classed as "bigbusiness," for reports8' 21
in 1937 indicated that there were at that time approximately 1000
tuberculosis dinics in this country being operated at an approximate
cost of seven million dollars a year. Therefore, the development
of procedures in control should be approached on the basis of care-
ful analysis of the available facts on the disease.
First, it is important to know how much tuberculosis probably
exists in the community. This is indicated by the number of deaths
that have occurred, for wherever the deaths are highest, the cases
will be most numerous. This information must show such facts
as age, sex, race, and industrial and economic conditions that bear
averydirect relation to the prevalence and incidence of the disease.
There is an abundance of information available that shows pul-
monary tuberculosis, the most serious form from the standpoint of
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control, to be a problem of adult life. The standard graphs so well
known today for all communities show a rise beginning at 15 years
of age for both sexes. It advances much more rapidly among
females and reaches a peak at about 25 years of age, whereas in the
male the rate of rise is less than in the female up to that age, but
exceeds it considerably thereafter and reaches its peak at about 50
years. If the races are arbitrarily divided between white and
colored, the latter are found to show sharper rises, and earlier and
higher rates than the former. In the white race there are marked
differences. The Jew is more resistant to tuberculosis than are
white people as a whole, his rates increase more slowly, and, as
a rule, reach tie peak slightly later in life and his disease tends to
run a more chronic course. In some areas the Polish show rates
considerably higler than the whites as a group. Recent studies of
the Chinese by Voorsanger4 have shown a high prevalence of dis-
ease among the Chinese, but a considerable amount of the disease
was found to be arrested. This same fact was demonstrated in the
survey of 1 1 3 Chinese in New York City who were registrants at
a local draft board. The prevalence rates for chronic pulmonary
tuberculosis were 15 per cent, but two-thirds of the cases had evl-
dence of an apparently healed process. In view of the living and
working habits of the Chinese in New York City, it must be obvious
that as a race, they must have a considerable amount of resistance to
the disease to have been able to heal their lesions.
Tuberculosis is always more prevalent in slum areas and among
those who live on a low subsistence. There are certain occupations
where tuberculosis is found more frequently than in others. The
danger of silicosis and tuberculosis is well known and much has
been done to control the hazard of silica dust. Student nurses and
physicians are exposed to massive infection in their daily duties.
Only recently have we recognized this prdblem in its relation to the
general hospital or in the institutions for the insane.
Thus, when information is available on the distribution and
frequency of occurrence of tuberculosis in the community, it is pos-
sible to approach the problem with precision and the greatest effi-
ciency in effort.
It is the positive-sputum case that is the greatest danger in the
spread of the disease. Therefore, the first place to search for new
cases is among the contacts or intimate associates of a known open
case, or a previously open case that may be removed by death or
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some other means. The family group is the most likely universe
in which to search for new cases, but the danger may be just as
great in the shop, school, or other place where intimate contact has
occurred.
If the first examination of an exposed person fails to reveal evi-
dence of disease, the question immediately arises as to how long he
should be supervised and at how frequent intervals in order to detect
a new developing lesion. It should be carefully borne in mind that
periodic supervision does not prevent the development of disease.
At best, such examinations can only hope to detect a lesion in its
incipiency.
The practice in routine supervision of exposed persons has, for
years, aimed at the ideal, i.e., an infected case is more likely to
develop disease than the person not so infected. Therefore, the
person should be periodically supervised throughout life. So long
as we do not know all cases in the community there is bound to be
dissemination of infection, and there will be a normal expectancy of
disease in the population, irrespective of known or unknown
exposure.
No community has ever been able to follow so ideal a course,
and experience would indicate that such a procedure is not necessary
and can be very wasteful of the community funds and resources.
Thus, in these days with diminishing budgets and personnel, it is
important to approach the problem in a more realistic manner.
In infancy, from birth to his third year, the child is more suscep-
tible to fatal tuberculosis than later, and the danger is greater the
earlier infection follows birth. If he survives his third birthday in
contact with tuberculosis and has not developed the disease, in all
probability nothingwill happen until he reaches adolescence. Thus,
infants should be periodically tuberculin tested, especally so if they
have had known exposure duringtheir first three years of life, and a
radiograph of the chest should be made when the tuberculin test
is positive. If nothing has occurred in these three years, there is no
practical reason why they should be retested and examined until they
reach adolescence, which Robins,28 with the experience in New York
City, has arbitrarily set at ten years of age for practical purposes.
Likewise, if the first x-ray examination of a child is in the period of
three to ten years and reveals no pathology, and there is no other
reason to suspect disease, he is not supervised further until ten years
of age. This single policy has reduced considerably the case load
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formerly carried in the clinic and, in our experience, there has been
no evidence of neglect of the child.
After ten years of age, the child, previously infected, presents a
much greater risk Our knowledge of the factors that create that
risk is incomplete. Many children with massive infection over a
period of time, and even those living in slum areas, will go on
throughout the remainder of their lives without any further prob-
lem with tuberculosis, while some with less infection and living
under more favorable circumstances develop a rapidly progressive
disease. There is, unquestionably, a factor of individual resistance
about which we have little knowledge and when its mysteries are
finally unravelled, we will be able to select with much greater pre-
cision individuals for supervision and thereby further reduce the
amount of routine supervision indicated with our present limited
knowledge of this important factor.
Until this newer knowledge is available, we are justified in
resuming supervision of children, who have been previously exposed,
at I0 years of age. However, this need not necessarily be a routine
for all. If the source case has been removed from the home, i.e.,
by death, hospitalization, etc., it is well to apply the tuberculin test
to those between the ages of 10 and 25 years. If they fail to react
to the tuberculin test, there is little purpose in continuing supervision
unless the individual again comes in contact with an open case. The
presence or absence of infection in the contact should then be the
criterion for supervision. It is estimated that this policy in super-
vision of the potential case will reduce the average clinic case-file
by approximately 20 per cent.
For those contacts ten years of age or older with a positive tuber-
culin test, and especially for those with known exposure, in their
recent past or at the present time, supervision should be continued
at six-month intervals until they reach 25 years of age. If a lesion
has developed in the lungparenchyma, it is most important that they
be closely supervised, because such lesions are most likely to spread
during adolescence and in earlyadultlife.
The primary type lesion, if well calcified, is less of a problem,
though such cases will develop the so-called re-infection forms, as
reported by Edwards,7 Hall and Chang,"8 and Zacks.8"
Special attention should be given to the supervision of Negroes
in these agesbecause oftheirtendencyto developtheirdiseaserapidly
and progress to a fatal stage in a comparatively short time.
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In the examination of those of 25 years or older, on the basis of
contact, it is not necessary to use the tuberculin test as a majority
will reactpositively. They should have a chest x-ray. If the x-ray
is negative, there is little need for further supervision unless the
exposure continues to be close. Forthose of 30 years or more, there
is no need for further supervision if the first x-ray of the chest is
negative. In all such cases, at the time of discharge, they should be
cautioned to return for examination whenever symptoms appear.
The adoption of these various procedures in the clinics of the
Department of Health in New York City over the past few years
has repeatedly demonstrated their soundness. They have freed our
files and clinics of a great mass of routine examinations in which
experience taught that nothing would happen, and have thereby
permitted the physician and nurse to devote their professional skill
in greater abundance to those really in need. These changes have
also made it possible for the same staff to reach greater numbers of
new individuals on a modified'mass survey program. Between the
fiscal years of 1938-39 and'1940-41, the number of physicians' ses-
sions remained almost constant, yet the new individuals in the dinics
increased from 67,452 to 75,106; the numbers examined in mass
x-rays increased from 58,237 to 115,839. For the same period, the
total visits to the clinic decreased from 169,295 to 138,276.
AlMass case finding
Thus far consideration has been given to the individual exposed
to a known case. The report from various communities will indicate
that from 6 to 45 per cent of the new cases reported were obtained
on the death certificate. Also in our routine clinic practice we have
found a high percentage of disease among those coming with symp-
toms and no known contact. Thus, case finding must be extended
to thegeneral population irrespective of symptoms if we are to detect
all cases and, if possible, those with early lesions that appear before
symptoms are recognized by the patient himself. In this field of
case finding lies an unusual opportunity for the further reduction of
the disease, it being assumed, of course, that proper steps will be
taken to isolate the known infectious case.
The adoption of the mass survey of apparently healthy indi-
viduals carries certain responsibilities. It is doubted that it is ever
desirable to proceed with such a program unless the agency is pre-
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pared to provide the necessary follow-up examination after the first
x-ray definitely dassifies the status of the case. Also the agency
must be in a position to provide adequate supervision of the case
and of his contacts ifthey cannot be assumed by the family physican.
Programs not adhering to these principles tend to over-emphasize
changes seen by x-ray that would, on careful appraisal, be dassified
as of no significance.
The principles of supervision previously outlined for contact
cases are equally applicable in this type of case finding, the chief
difference being that the case found in the mass survey may have
a lesion of undetermined activity, and that fact must be cleared
before it can be determined whether or not the household contacts
are to be supervised. As about two-thirds ofthe cases found in mass
surveys have lesions with every characteristic of an arrested disease,
little will be found in the routine examination of their contacts.
The selection of the group to be surveyed rests on the known
prevalence of tuberculosis in certain age, sex, economic, or occupa-
tional groups. It need not be a hit-or-miss plan. There have been
numerous reports by various authors over the past few years that
clearly point to the adult as the most productive source of new cases.
The tuberculin testing programs in the grade schools in high favor
a few years ago have now been largely abandoned. Even the rou-
tine survey of all high school pupils may be questioned on the basis
of the high cost of the individual case found when compared to the
much lower cost of surveys of selected adult populations.
The experience in New York City' 10,11 indicates the relative
yield of various population groups in mass surveys. Since these
reports appeared we have continued generally among similar groups
or, in some instances, we have repeated our studies in certain highly
productive populations. There has been one notable observation in
the repeating of a survey in the same group at a later time, i.e., con-
siderablyless tuberculosis is found.
In the routine x-ray of applicants for Civil Service positions, we
are finding fewer new cases today than were found five years ago
when the program was started. This has come about because the
applicant has eithergone elsewhere to ascertain ifhis chest were nega-
tive or, in some instances, has come to us if he had a lesion to find out
if he would be accepted.
In the homeless transient males, the repeat surveys have shown
a progressively lower prevalence rate due to the fact that most of
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those found previously have been hospitalized, or are domiciled at
Camp La Guardia where they are being rehabilitated. Also, there
are fewer unattached males today on the rolls of the Welfare
Department.
In one Home Relief family study19 which has been repeated for
three successive years, we have found that on the second-year and
third-year examinations practially no new cases were found among
those x-rayed on the preceding surveys. However, among the new
cases induded each year from the same district, we have found
approximately the same prevalence of disease as found in any new
group. This indicates that the first survey will find the cumulative
total lesions that have developed throughout the life span of the
individual up to that time.
It should not be presumed that a single x-ray examination in
adultlife isadequate, for Sawyer29 and Fellows"2 haveindicated quite
condusively in their studies over a number of years with a fairly
stable population that one may expect new disease to develop at a
fairly definite rate.
Available experienceindicates that the followinggroupings of the
population are productive sources for mass case finding. In all
instances they represent the adult population.
1. Those, such as the unemployed and those on relief, living in sub-
standard environments.
2. The Negro population generally, even though most mass studies
indicate a lower prevalence rate as compared to the white. Tuberculosis
develops rapidly to a fatal termination in a large percentage. The death
rates among Negroes throughout the country are considerably higher than
in any other major group. Such survey programs may well be repeated on
a yearly basis.
3. Medical students and student nurses. The importance of these
groups has been presented by Amberson,1 Boynton,2 DuFault,5 Hethering-
ton,15 Jayut," and others.
4. Patients admitted to general hospitals. On the basis of a limited
study in New York State, Plunkett' estimated that 40,000 new cases would
be discovered if the procedure were practiced in all general hospitals. If these
cases were detected on admission, it is reasonable to believe that the prevalence
rates among medical students and nurses would be substantially reduced.
5. Inmates of hospitals for mental diseases. Plunkett25, 26 and Pollak27
have demonstrated the expected rates for such institutions. Not only are
they sources of extreme danger for other inmates but for the attendants as
well.
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6. Prisons. The surveys in New York City,9 and by Stanley8" in San
Quentin, have repeatedly shown the high prevalence of disease among such
groups. The confinement, close quarters, and frequent overcrowding of
these institutions offer an excellent opportunity for spread of the disease, and
as many are later discharged to their homes in the community the dangers
are obviously great.
7. Industry. Fellows,12 Edwards,6 Sawyer,29 and Cummings et al.4
have demonstrated the method and value of such services beyond any doubt.
In these times with industry at its peak and more and more women entering
the factory, there should be no question of the value of the x-ray examination
or, in fact, of the need for a complete medical service for the workers in all
industries. It goes without saying that all applicants for employment should
be routinely examined and x-rayed.
8. Applicants for Civil Service. Examinations in these groups serve
two purposes, to eliminate possible exposure to others, such as school teachers
with pupils, and to protect the pension system. In the case of school teachers
and school employees, re-examination by x-ray should be a requirement at not
more than two-year intervals.
9. Colleges. While the productivity of surveys in colleges is much less
than in the preceding groups as a whole, they do offer an unparalleled oppor-
tunity at a period in life when tuberculosis is very important. Soper,3°
Lyght,17 Connelly,3 Myers,20 and Stiehm,83 among others, have shown not
only the method but the value of these surveys.
10. High schools. It is not necessary to include all such schools, par-
ticularly if the community must foot the bill. Those schools serving the
low-imcome areas and those with large numbers of Negroes are the most
important. The vocational high school today is of increasing importance
because it attracts quite largely students from the lower income groups, and
the graduates go directly to full-time employment.
The foregoing list deals in broad general terms and does not
attempt to cover all the groups that may exist in many communities.
However, the prevalence of disease and the cost of discovering a
single case should be determining factors.
The greatest mass survey in history is now under way in the
examination of recruits for the armed forces. The follow-up of
these men rejected because of chest pathology revealed by the x-ray
should be a first draft on the facilities of every community. The
Government is assuming the cost for x-raying the chests of millions
of men and making available to the community the cream of the
survey at no cost. The least we can do is to provide prompt and
adequate supervision for these cases, and for their contacts if
necessary.
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The significance of lesions found in routine examinations pre-
sents one of our greatest problems. In our experience, from one-
third to one-half are of such a character that their activity cannot be
determined without periodic supervision. The remainder are prob-
ably arrested. Much damage can be done by not making a fair
appraisal of these lesions. It is unwise to exclude from school, or
the shops, those that we cannot be sure are active. Generally
speaking, these lesions in young adults, up to 25 years, must be
handled with much greater caution than lesions in persons beyond
that age. The evaluation of lesions disdosed by x-ray in patients
with few or no physical findings and symptoms is a job for the
qualified chest clinician.
This discussion would be incomplete without some comment as
to who is responsible for case finding. The answer is simple. The
physician and thepublic health agency. Yet, as it works out in prac-
tice, the accomplishment of the two groups is not all that it should
be. Practicingphysicians have unquestionably a greater opportunity
to find cases than has any individual or agency, in view of the mil-
lions of persons who pass through their hands. If they were able
to fluoroscope all patients they would find thousands of cases that
are now missed until symptoms appear.
The public health agency has a responsibility for those unable to
secure the services of the physician and, as well, a responsibility to
the physician to provide diagnostic facilities, such as laboratory
examinations of sputum, tuberculin for testing purposes, and x-ray
and consultation services. These services should be free and, while
the consultation service is often intended for those unable to pay
standard fees for such service, there is no real reason why any doubt-
ful case, under the care of a physician, should not be examined.
Plunkett2" in upstate New York and the Department of Health in
New York City22'82 have made notable contributions to the prac-
titioner and to the publicthrough the chest consultation service.
The practitioner is not generally awake to his responsibility and
opportunity in case finding. The more recent graduates are receiv-
ingabettertraininginthis field than those who finished several years
ago. The x-ray and fluoroscope are available in but a few offices,
yet without these modern weapons it will be impossible to find much
of the earlytuberculosisthat isgoingundetected. It is not too much
to expect that any competent physical examination should include
a fluoroscopic examination ofthe chest, if not a roentgenogram.
434TUBERCULOSIS CASE FINDING 435
The public health agency in some localities may lack interest in
a more intensive tuberculosis program, but in the majority, they lack
the funds necessary to carry out the program that abundant experi-
ence has demonstrated conclusively to be necessary.
Conclusions
The problem oftuberculosis is today at the crossroads. The con-
sistent decline in tuberculosis of the past few decades may be easily
upset as a result of the war effort in America today. Case finding
procedures should be streamlined to meet the needs of today when
physicians and nurses are becoming fewer and funds are diminishing.
Mass surveys are productive in revealing cases of tulberculosis
among adult groups of low income, the unemployed, prisoners, stu-
dent nurses and physicians, and admissions to general hospitals to
institutions for mental diseases and others. The criteria for such sur-
veys should be based onthe known incidence ofdisease among certain
groups so that the yield will be the greatest for the dollar spent.
The physician is not contributing his full weight to the eradication
of the disease, nor is the public health agency generally provided
with the funds necessary to do the job indicated.
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